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CHAPTER 4   PUMP DRAINAGE IMPROVEMENT 
 
4.1 Present Condition of Pump Drainage Area 
 
4.1.1 Thanh Da Area 
 

Thanh Da drainage area of about 49.5 ha is triangular in shape surrounded by Thanh Da 
River to the west and Saigon River to the north and south as shown in Fig. 4.1. The area 
belongs to Ward 27 of Binh Thanh District. Almost 90% of the area has been developed 
before 1975 as a residential area consisting of many high storied apartments and some 
independent houses. Remaining 10% of the area is low-lying and still undeveloped, 
however, is expected to develop as a residential area in near future, according to the Binh 
Thanh District. The present population of 17,700 is projected at 20,900 in the target year 
of 2020. 
 
Systematic drainage pipe network system in Thanh Da area had been constructed before 
1975 as sown in Fig. 4.1. The northern part of 20.0 ha from Xo Viet Nghe Tinh Road, of 
which average ground elevation is about EL.+1.30 m, drains directly into Saigon River 
through four (4) trunk sewers and has no inundation problem. However, the southern area 
from this road, in which four (4) main sewers of ø800 to ø1000 mm were constructed, has 
been flooded at least ten times at the high tide season from September to January every 
year, due to low ground elevation of EL.+0.90 to EL.+1.20m. Inundation area, depth and 
duration are surveyed at about 13 ha, 30 to 50 cm and four (4) hours respectively. In the 
past, one small pumping station had been constructed and operated, however, it was 
damaged and broken, due to budgetary problem for the sufficient operation and 
maintenance work. The Petro Viet Nam property situated at southwest part of the area is 
protected from the external and internal flood by own dike and pump drainage system. 
According to Binh Thanh District, the undeveloped low-lying area along Thanh Da River 
is planned to fill up and the gravity discharge system will be applied. Therefore, the 
southern low-lying are of 15.4 ha is proposed to apply pump drainage system to solve the 
inundation problems taking into consideration of difficulty of filling up to EL.+2.0 m. 
 
According to the field reconnaissance, many sewers are blocked by garbage, solid 
disposal and debris, which is one of causes for inundation. Cleaning of the sewer pipes 
shall be done immediately. Moreover, many houses have been extended over some sewer 
lines, resulting in difficulty of sufficient operation and maintenance work. Strict land use 
management including relocation by Binh Thanh District is necessary. 
 

4.1.2 Ben Me Coc (1) 
 

Ben Me Coc (1) drainage area of 70.9 ha belongs to Ward 15 of District 8 located at 
southwest of the city. The area is rectangular in shape surrounded by Tau Hu, Lo Gom, 
Ngang No.2/No.3 and Doi canals and is divided into eastern and western parts by the 
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pond as shown in Fig. 4.1. The eastern part of the area (32.6 ha) has been fully developed 
as warehouse and residential areas without a satisfactory urban development plan and 
management. Most of the inner city roads are very narrow and secondary and tertiary 
sewers (ø400 - ø600) have been barely constructed under the narrow streets. On the other 
hand, the western part of the area is not fully developed yet. Many warehouses and 
residential houses have been constructed along Lo Gom and Doi canals respectively. 
Inland areas are used as agricultural land and fishponds. District 8 has plan to develop 
residential area including some green and open spaces, but no definitive implementation 
schedule is available yet. 
 
Ben Me Coc (1) area is topographically low with ground level ranging from about 
EL.+0.9 to EL.+1.3 m. During high tide season from September to January, almost all 
area has inundated at least ten (10) times per year. No sufficient dike around the area and 
no water gate at the sewer outlets make inundation more serious. Inundation depth and 
duration have surveyed at 30 to 50 cm and 4 to 6 hours respectively. 

 
4.1.3 Ben Me Coc (2) 
 

Ben Me Coc (2) drainage area of 46.0 ha is a part of Ward 15 in District 8. As shown in 
Fig. 4.1, the area is surrounded by Lo Gom, Doi and Ngang No.3 canals, the same as Ben 
Me Coc (1) area. Even though the area is not so far from Cho Long commercial center 
and has a potential to develop as a residential area, it is still not fully developed due to 
insufficient infrastructure services, especially transportation, water supply and drainage 
system. Almost all houses have been constructed along the ring road but a residential 
development has recently been progressing towards inland low-lying area by filling up.  
 
Ground elevation of the area is low ranging from EL.+0.9 to EL.+1.3 m. Flood condition 
of the area is almost the same as that of the western parts of Ben Me Coc (1) area, which 
has been mentioned before. 

 
4.2 Planning Concept and Design Criteria 

 
(1) Target Year 

 
Target completion year of pump drainage improvement project is set at 2010, the same as 
canal improvement project. However, all facilities are to be designed to meet the city 
development plan in 2020. 

 
(2) Design Scale 

 
The design scale for pump equipment and drainage pipe is applied at 5-year and 2-year 
frequency flood respectively as decided in the Master Plan. 
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(3) Design Rainfall 
 
(a) For pumping station 

 
Six (6) hours consecutive rainfall with 5-year frequency (R1=70.92 mm, R2=34.04 
mm, R3=6.13 mm, R4=1.25 mm, R5=0.79 mm, R6=0.34 mm, Total R=113.47 mm) 
is applied. 

 
(b) Drainage Pipe 

 
The following rainfall intensity and duration formula with 2-year return period is 
applied. 

 
I = 13,567/(t1.18 + 89):  t < 3 hours 

 
Where, I: point rainfall intensity (mm/hr) 

 t: duration (minutes) 
 

(4) Design Water Level 
 

Based on the hydraulic analysis in the Master Plan Study, design external water levels at 
Thanh Da and Ben Me Coc areas are employed as follows: 
  

Location High Water Level Mean Water Level Low Water Level 
 (DHWL) (DMWL) (DLWL)  
 Thanh Da +1.32 m +0.23 m -2.11 m 
 Ben Me Coc (1) & (2) +1.50 m +0.27 m -2.12 m  

 
(5) Other Criteria 

 
Other criteria, such as drainage criteria, specific requirement of pump and retarding pond, 
are the same as that of Master Plan. These are as follows: 
 
- Internal inundation for short duration with very low flood loss shall be allowable for 

some low lying areas, considering that the project cost will be more reasonable. 
Duration of pump drainage for design rainfall is proposed to be within 12 hours. 

 
- Specific pump capacity and storage requirement by retarding pond and temporary 

inundation area are employed at 2.01 m3/sec/km2 and 69,000 m3/km2 respectively. 
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4.3 Proposed Definitive Plan  
 
4.3.1 Dike Construction 

 
During the high tide season from September to January, Thanh Da, Ben Me Coc (1) and 
(2) areas have affected about 10 times a year by the external flood from Saigon River, Tau 
Hu, Lo Gom and Doi canals, due to lower existing bank elevation than DHWL of these 
canals. Accordingly, a polder dike system is proposed to apply for these areas as the most 
suitable and economical external flood mitigation measure. 

 
(1) Thanh Da Area 

 
HCMC has constructed dike along Saigon River to protect the proposed pump drainage 
area of 15.4 ha in Thanh Da from external flood of Saigon River. However, intermediate 
section of about 75 m has never been provided with any dike, due to difficulty in 
construction by presence of some illegal houses. New dike construction is proposed for 
75m as shown in Fig. 4.2(1/3). The proposed dike, of which top elevation is EL.+2.00 m, 
is of the same type as that of the existing one, which uses the concrete piles with 300 x 
300 mm in section and 12 m in length connected rigidly by reinforced concrete coupling 
with 400 x 450 mm in section. Bank slope is protected from erosion by red soil mat of 20 
cm thick, leveling concrete of 10 cm thick and reinforced concrete with 20 cm thick. Foot 
of the dike is protected by rip rap of 50 cm thick from scoring by flood water. In the 
Feasibility Study, dike construction of Thanh Da has been proposed to construct in Phase 
1 (2000 – 2005). 
 

(2) Ben Me Coc (1) and (2) 
 
At present, the existing ring roads in Ben Me Coc (1) and (2) have two functions, 
transportation and dike to protect from external flood of Doi, Tau Hu and Lo Gom canals. 
However, supplemental leveling survey indicates that top elevation of the existing ring 
roads is 30 to 90 cm lower than the proposed dike of EL.+2.00 m. This is one main reason 
for the serious external floods from the surrounding canals in high tide season from 
September to January in every year. New dikes along Tau Hu, Lo Gom and Ngang No.2 
and 3 are proposed to construct simultaneously with the canal improvement work as 
shown in Fig. 3.9(1/4). However, for the time being, temporary dikes as shown in Figs. 
4.2(2/3) and (3/3) are proposed to construct along river side of the ring roads taking into 
the following considerations: 
 

- In the previous Feasibility Study, canal improvements of Tau Hu (Upstream) and 
Ngang No.1 to No.3 are proposed to implement in Phase 2 (2006 to 2010). 

- Doi canal improvement is excluded in the priority project. 
 

The proposed dike with a top width of 2.0 m is protected by reinforced concrete retaining 
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wall to the ring road side and stone masonry with a slope of 1:1.5 to the canal side as 
shown in Figs. 4.2(2/3) and (3/3). Length of temporary dike is about 3.95 km in Ben Me 
Coc (1) and 3.33 km in Ben Me Coc (2). Height of the proposed temporary dikes in Ben 
Me Coc (1) and (2) vary from 0.3 to 0.8 m and from 0.5 to 0.9 m respectively. 

 
4.3.2 Sewer Line Construction 
 

In order to complete the successful drainage pipe network in Thanh Da area, construction 
of some new sewers to be connected between the existing sewers and pumping station are 
proposed. In Ben Me Coc (1) and (2) areas, new sewer lines are proposed to construct 
under the ring road, in order to mitigate flood damages occurring along the ring road and 
to integrate the existing small outlets of secondary drains. These proposed sewers have 
been designed to convey a 2-year flood runoff calculated by Rational Method. Finally, 
the proposed sewer network systems in combination with pumps and retarding ponds 
have been evaluated against 5-year frequency flood using hydrodynamic simulation 
model of MOUSE, which will be mentioned later. Details of the proposed sewers and 
hydrological calculations for the three (3) pump drainage areas are shown in Tables 4.1 
and 4.2. 
 
The proposed sewers by each pump drainage area are summarized below: 

  
 Area Sewer Size (mm) Sewer Length (m)  
 Thanh Da ø800 to ø1200  680 
 Ben Me Coc (1) (East) ø900 to ø1500 2,450 
 Ben Me Coc (1) (West) ø900 to ø1800 2,170 
 Ben Me Coc (2) ø600 to ø2000 4,190  

 
The sewer line network for Ben Me Coc (1) and (2) areas remain the same as those of the 
Feasibility Study. However, for Thanh Da pump drainage system, location of pumping 
station and sewer line layout to pump pit is revised. Figs. 4.3(1/3) to (3/3) show the 
sub-catchments for run-off calculations and proposed sewers for the three (3) pump 
drainage systems respectively. Samples of plan and longitudinal profile for the proposed 
sewers are shown in Fig. 4.4.  
 

 
4.3.3 Construction of Pumping Station with Retarding Pond 
 

(1) Design Condition and Criteria 
 

(a) Proposed Pump Drainage System 
The proposed pump drainage areas of Thanh Da, Ben Me Coc (1) and (2) are 
divided into sub-drainage areas based on the following considerations: 
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- Topography: All areas are low and flat. Ben Me Coc (1) and (2) areas are 
very long and narrow in shapes, however, Thanh Da is not so 
slender in shape. 

- Urbanization: Thanh Da and the eastern part of Ben Me Coc (1) areas are 
fully urbanized, however, other areas are not fully developed 
and have agricultural land or green open space in inland 
area. 

- Pond: Thanh Da and Ben Me Coc (1) areas have suitable pond 
located at almost centers of the areas to utilize as retarding 
ponds, however, no pond is found in Ben Me Coc (2) area. 

- Land acquisition: Thanh Da and Ben Be Coc (1) areas have not so big problem 
for land acquisition of pumping stations and retarding ponds, 
but, for Ben Me Coc (2), it is necessary to get land for these 
facilities. 

- Phasing: Considering the flood condition and existing urbanization, 
Thanh Da and Ben Me Coc (1) (East) areas are recognized to 
be urgently improved. 

 
Taking into above considerations, only Ben Me Coc (1) area consists of two (2) 
pump drainage areas. The other two (2) areas are planned to be consisting of one (1) 
pump drainage basin. Figs. 4.3(1/3) and (3/3) show the proposed pump drainage 
systems in combination with dike and sewer network systems. 

 
(b) Hydraulic Requirements of Pumping Station and Retarding Pond 
To economize total pump drainage cost by reducing the required pump capacity, each 
pumping station is proposed to provide with retarding pond. The specific requirements of 
pump station and the retarding pond are proposed to be 2.1 m3/s/km2 and 69,000 m3/km2 
respectively. 

 
Required pump capacity and storage volume of retarding pond are estimated as 
follows: 

 
Q = q x A 
V = v x A = Vt + Vr 
where,  Q:  required pump capacity (m3/s) 

 q:  specific requirement of pump capacity (2.1 m3/s/km2) 
 v:  specific requirement of storage volume (69,000 m3/km2) 
 A: pump drainage area (km2) 
 Vt: allowable temporary inundation volume including storage 

volume of drainage pipe (m3) 
 Vr: required storage volume of retarding pond (m3) 

 
Calculation results are shown in Table 4.3 and are summarized below: 
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Name of  Area Required Pump Required Storage Capacity 

 Drainage Area       (ha) Capacity (m3/s)    of Retarding Pond  (m3)   
 Thanh Da 15.4 0.70 4,000 
 Ben Me Coc (1) (East) 32.6 0.68 16,700 
 Ben Me Coc (1) (West) 38.3 0.80 19600 
 Ben Me Coc (2) 46.0 0.97 23,500  

 
These requirements, ” in combination with the proposed sewer network, will be 
finally evaluated by hydrodynamic simulation model of “MOUSE”. 

 
(c) Proposed Location 

Taking into consideration of sufficient combination with sewer network and pump 
drainage system and easiness of land acquisition, construction sites of these 
pumping stations are proposed as follows: 

 
(a) Thanh Da P.S.: Squatter area (illegally occupied area) 

between Thanh Da park and Saigon river 
(b) Ben Me Coc (1) (East) P.S.: Outlet of the existing pond for Doi canal, 

which is almost center of the drainage area 
(c) Ben me Coc (1) (West) P.S.: Same site as Ben Me Coc (1) (East) P.S. 
(d) Ben Me Coc (2) P.S.: Near the temple along Lo Gom canal, which 

is almost center of the drainage area 
 

Proposed location of each pumping station is shown in Figs. 4.3(1/3) to (3/3). 
 

(2) Preliminary Design of Proposed Pumping Station 
 

(a) Major Mechanical and Electrical Equipment 
 

Design Water Level and Pump Head 
 

Taking into consideration of HWL of the surrounding rivers/canals and minimum 
ground elevation of the residential areas, DHWL and DLWL of these pumping 
stations are proposed as follows: 

 
    

 Name of P.S. Inner side (Land side) Outer side (River side) 
 DHWL (m) DLWL (m) DHWL (m) DLWL (m)    

Thanh Da P.S. 0.90 -1.00 +1.32 -1.10  
Ben Me Coc (1) P.S. 0.90 -1.00 +1.50 -1.10 
Ben Me Coc (2) P.S. 0.90 -1.00 +1.50 -1.10            
Note:  1. DHWL of inner side is planned to be the same as minimum ground 
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elevation of residential area. 
2.  DLWL of inner side is planned to easily maintain the water level by tidal 

effect of Saigon River and Doi canal. 
3. DHWL and DLWL of outer side are planned to be average of maximum 

monthly high water level and low water level of Saigon River and Doi 
canal respectively. 

 
So, the statistic pump head (Hs) and total pump head (Ht) are estimated as follows: 

 
 Hs = DHWL (river side) – DLWL (land side) 
 Ht = Hs + Hl  

where, Hl: hydraulic losses of pump equipment, valves and sluice way (m) 
 
Hl is roughly estimated to be 0.60 m for pump facility and 0.60 m for valves and 
outlet facilities. Therefore, design statistic pump head and total pump head of each 
pumping station are shown below: 

______________________________________________________________ 
 Name of P.S. Statistic Pump Hydraulic Loss Total Pump 
  Head (Hs) (m) Hydraulic Loss Head (Ht) (m) 
Thanh Da P.S. 2.32 1.20 3.52 
Ben Me Coc (1) P.S. 2.50 1.20 3.70 
Ben Me Coc (2) P.S.      2.50 1.20 3.70     
 

Pump Type Alternatives 
 

The conventional pump applied for urban drainage system is generally classified 
into (i) Mixed Flow Pump, (ii) Axial Flow Pump, (iii) Centrifugal Flow Pump, (iv) 
Screw Pump and (v) Submersible Pump. Their applicable ranges in total pump head 
and bore size are summarized below: 

 
Pump Type  Applicable Range in 

Total Pump Head (m) 
Available Pump 
Diameter (mm)

Mixes Flow Pump Horizontal 
Vertical 

Less than 7 m 
Less than 9 m 

Less than ø 2,000 
Less than ø 4,000 

Axial Flow Pump Horizontal 
Vertical 

Less than 3 m 
Less than 5 m 

Less than ø 2,000 
Less than ø 4,600 

Centrifugal Flow Pump Horizontal 
Vertical 

Less than 10 m 
Less than 10 m 

Less than ø 1,600 
Less than ø 2,000 

Screw Pump  Less than 8 m Less than ø 3,500 
Submersible Motor Pump Less than 20 m Less than ø 1,800 

 
In consideration of the above applicable ranges, the following three alternative 
pump types are considered. 
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- Alternative I: Vertical Shaft Axial Flow Pump 
- Alternative II: Horizontal Shaft Axial Flow Pump 
- Alternative III: Submersible Motor Pump 

 
As a result of comparative study among these alternatives shown in Table 4.4, 
Alternative III, “Submersible Motor Pump” is recommended as the most applicable 
and economical pump type. 

 
Number of Pump Unit and Its Bore 

 
Considering the most economical point of view and easiness of operation and 
maintenance, the pump unit number, pump capacity and pump bore for the three (3) 
pumping stations are proposed as follows: 

 
Pumping Station Pump 

Total 
Capacity 

(m3/s) 
Unit 

Number of 
Unit 

Bore of 
Pump 
(mm) 

Thanh Da P.S 0.35 0.35 2 ø 400 
Ben Me Coc (1) (East) P.S 0.70 0.35 2 ø 400 
Ben Me Coc (1) (West) P.S. 0.80 0.80 1 ø 600 
Ben Me Coc (2) P.S. 1.05 0.35 1 ø 400 
  0.70 1 ø 600 

 
The above pump bore is estimated by the following formula: 
 

D = 1,000 x (0.1 ~ 0.08) x Q0.5 D: Pump bore (mm) 
       Q: Unit pumping capacity (m3/min./unit) 
 

Power Source of Pump Operation 
 
The proposed submersible pump is driven by an electric motor. Considering total 
operation hour of each pumping station of about 200 hours per year, the following 
two (2) alternatives of power supply are examined to minimize the project cost for 
electrical works. 

 
- Alternative I: Commercial power source (AC380V x 50Hz) 
- Alternative II: Generating unit (AC380V x 50Hz) 

 
As a results of the comparative study shown in Table 4.5, Alternative I is 
recommended, because of the following aspect; 

 
- Initial and running cost of Alternative I is lower than that of Alternative II. 



The Detailed Design Study on HCMC Water Environment Improvement Project  Final Report 

     Main : Volume 1 

  
 

4-10 

 

- Connection with commercial power line is very easy. 
- Alternative II may cause environmental deterioration by noise and vibration to 

the surrounding residents. 
 
The pump power source is supplied from the existing power line of Electric 
Company located near the proposed sites. Since total required electricity for the 
pumping stations are small, low voltage incoming power with 380V is suitable. 
15KV/380V power transformer will be supplied on the electrical pole. Required 
transformer capacity of each pumping station is estimated as follows: 

 
Pumping Station Voltage 

(KV) 
Transformer Capacity 

(KVA) 
Thanh Da P.S. 22/0.38 150 
Ben Me Coc (1) P.S. 22/0.38 200 
Ben Me Coc (2) P.S. 22/0.38 200 

 
Low voltage with 380V is supplied to low voltage distribution panel which is 
installed near the pumping units. Main pumping units are operated from main pump 
panel. Starting of main pumps is made by auto-transformer. 

 
Other Major Equipment 

 
The other major mechanical/electrical equipment to be required for the installation, 
operation and maintenance works of the pumping stations are listed in Table 4.6. 
 

(b) Civil Works 
 

Soil Condition 
 

Soil investigations at the proposed pumping sites were conducted in the Feasibility 
Study stage. These are summarized below: 

 
(i) Thanh Da Pumping Station Site 

 
According to the soil survey results at two (2) sites, the sub-soil consists of the 
following layers: 
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Layer Depth 

(m) 
Thickness 

(m) 
Materials N-Value Notation 

1 1.5 – 19.0 17.5 Very soft, high plasticity, 
blackish gray organic clay 

0 – 1 OH 

2 19.0 – 23.0 4.0 Very loose, blackish gray 
clayey sand 

1 SC 

3 18.5 – 22.0 3.5 Loose, greenish gray silty 
clay sand 

2 – 4 SMSC 

4 22.0 – 30.0 8.0 Stiff, low plasticity, 
greenish gray, clay w/sand 

10 – 25 CL 

 
The characteristics of the sub-soil are as follows: 

 
* Natural Moisture Contents (Wn): 20.0 – 88.7 % 
* Specific Gravity (Gs): 2.591 – 2.693 
* Liquid Limit (Lw): 21.2 – 80.1 % 
* Plastic Limit (PW): 13.6 – 42.2 % 
* Wet Density (rt): 1.435 – 2.066 g/cm3 
* Dry Density (rd): 0.765 – 1.721 g/cm3 
* Cohesion (C): 0.056 – 0.061 kg/cm2 

 
(ii) Ben Me Coc (1) Pumping Station Site 

 
The sub-soil is basically the same as that of Thanh Da site except the depth of 
expected bearing stratum as shown below: 

 
Layer Depth 

(m) 
Thickness 

(m) 
Materials N-Value Notation 

1 0.0 – 18.0 18  Very soft, high plasticity, 
blackish gray organic clay 

0 – 1 OH 

2 18.0 – 25.0 7.0 Soft, high plasticity, 
blackish gray organic clay 

2 – 3 OH 

3 5.0 – 30.0 5.0 Soft, low plasticity, 
blackish gray sandy clay 

2 – 3 CL 

 
The characteristics of the sub-soil are as follows: 

 
* Natural Moisture Contents (Wn) : 33.8 - 80.7 % 
* Specific Gravity (Gs) : 2.590 - 2.635 
* Liquid Limit (Lw) : 41.7 - 81.4 % 
* Plastic Limit (Pw) : 24.6 - 43.2 % 
* Wet Density (rt) : 1.388 - 1.472 g/cm3 
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* Dry Density (rd) : 0.821 - 1.056 g/cm3 
* Cohesion (C) : 0.079 - 0.120 kg/cm2 

 
(iii) Ben Me Coc (2) Pumping Station Site 

 
Sub-soil at the proposed pumping station consist of the following layers: 

 
Layer Depth 

(m) 
Thickness 

(m) 
Materials N-Value Notation 

1 0.0 – 25.0 25.0 Very soft, high plasticity, 
blackish gray organic clay 

0 – 3 OH 

2 25.0 – 30.0 5.0 Soft, high plasticity, 
blackish gray organic clay 

3 – 4 OH 

3 23.5 – 27.5 4.0 Soft, yellow, whitish gray 
clay with silt 

11 – 14 CL 

4 22.0 – 23.5 
28.0 – 30.0 

1.5 
2.0 

Dense, light brown gray 
clay sand 

12 – 13  SC 

5 24.0 – 30.0 6.0 Medium dense, brownish 
gray graded sand with silt 

12 – 16  SW – SM  

6 27.5 – 29.0 1.5 Medium dense, brownish 
gray poorly graded sand 

with silt 

2 –3  CL 

The characteristics of the sub-soil are as follows: 
 

* Natural Moisture Contents (Wn): 14.4 - 81.8 % 
* Specific Gravity (Gs)   : 2.597 - 2.676 
* Liquid Limit (Lw)   : 26.2 - 78.6 % 
* Plastic Limit (Pw)   : 15.5 - 41.8 % 
* Wet Density (rt)   : 1.453 - 1.936 g/cm3 
* Dry Density (rd)   : 0.804 - 1.608 g/cm3 
* Cohesion (C)   : 0.074 kg/cm2 

 
Some additional soil investigations are undertaking to obtain more detail soil 
data and information for detailed design of the proposed facilities. These will 
be reported in detailed design stage. 

 
Layout of Pumping Station 

 
The proposed pumping stations consist of inlet pits, pump pit, discharge basin, 
sluice way and related structures. The civil works of these structures are composed 
of earth works, foundation work, reinforced concrete work, masonry and others. 
The general layouts of these pumping stations are shown in Figs. 4.5 to 4.7. 
Considering the priority of project implementation based on the urgency of flood 
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mitigation, these pumping stations will be constructed in the following phasing: 
 
Phase I (2001 - 2005): Thanh Da and Ben Me Coc (1) (East) P.S. 
Phase II (2006 - 2010): Ben Me Coc (1) (West) and Ben Me Coc (2) P.S. 

 
Structural drawings of three pumping stations are shown in Figs. 4.8, 4.9, 4.10 and 
design concept for each component of the facilities is described below: 

 
(i) Inlet Pit 

 
The inlet pit drains stormwater and wastewater from the existing sewer 
network into the retarding pond and/or pump pit. The pit is constructed with 
reinforced concrete and designed to provide a sluice gate, which is usually 
closed and opened before pump operation. Main features of the pit for each 
pumping station are as follows: 

 
Sluice Gate Name of Pumping 

Station 
Inlet Pipe 
Diameter  

(mm) 

Number of 
Inlet Pit  
(nos.) 

Width 
(m) 

Height 
(m) 

Thanh Da P.S. ø1,000 
ø1,200 

1 
1 

1,000 
1,200 

1,000 
1,200 

Ben Me Coc (1) P.S. ø1,500 
ø1,800 

1 
1 

1,500 
1,800 

1,500 
1,800 

Ben Me Coc (2) P.S. ø1,500 2 1,500 1,500 
 

(ii) Pump Pit 
 

The pump pit is a reinforced concrete substructure for the trash screen and 
pump equipment. The pump pit is planned to have sufficient width, depth and 
length not to occur hydraulic loss for pump operation. The top elevation of the 
pit (pump floor) is designed to be at least 10 cm higher than that of the 
surrounding area. The bottom elevation of the pump pit is designed to be 
deeper more than three times of the pump bore from the pump stop level 
(Lowest Low Water Level: LLWL). As the bearing capacity of sub-soil is not 
enough for the spread foundation, the pump pit is supported by reinforced 
concrete pile with section of 300 mm x 300 mm and length of 24.0 m. Main 
features of pump pit are as follows: 
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 Name of Number Width Depth Length Floor Elevation 

Pumping  of Pit (m above MSL) 
 Station (nos.) (m) (m) (m) Top Bottom  

Thanh Da  2 1.5 3.1 - 3.8 7.3 1.6 -1.5 - -2.5 
Ben Me Coc (1) (East) 1 2.6 3.6 - 4.3 8.1 1.6 -2.0 - -2.7 
Ben Me Coc (1) (West) 1 2.1 3.6 - 4.8 8.1 1.6 -2.0 - -3.2 

 Ben Me Coc (2) 1 3.6 3.6 - 4.6 8.5 1.6 -2.0 - -3.0  
 

(iii) Pump House 
 

Since all mechanical and electrical equipment are designed as outdoor type 
with due consideration of economic point of view, no pump house is designed. 

 
(iv) Discharge Basin 

 
The discharge basin to where water is pumped out from pump pit, has a 
function to convey the pumped water smoothly to sluice way as a surge tank. 
The discharge basin connecting with pump pit is constructed with reinforced 
concrete, of which the top elevation is designed to be the same elevation of 
EL.+2.0 m as that of the proposed dike. The discharge basin has outlet with 
sluice gate, which is able to change from pump discharge to gravity discharge 
by opening the sluice gate. In Thanh Da pumping station, the discharge basin 
connects two sewer lines to drain wastewater from the service area into 
Saigon River. The discharge basin is also supported by reinforced concrete 
piles of 300 mmx 300 mm in section and 24.0 m in length. 

 
(v) Sluice Way 

 
The sluice way has a function to convey the pumped water to Saigon river, 
Doi and Lo Gom canals from the discharge basin. The sluice way having a 
gate leaf at its outlet is planned to be of reinforced concrete box culvert 
running through the flood dike. The maximum velocity in culvert is set at 
about 2.0 m/s. The box culvert is supported by wooden piles of 200 mm in 
diameter and 6 m in length. The dimensions of the designed sluice way are 
summarized below: 

  
Name of  Design  Cross Section  Length 
Pumping Discharge Width Height No. of 

 Station (m3/s) (m) (m) Section (m)  
Thanh Da P.S. 4.1 1.4 1.4 1 36.8 
Ben Me Coc (1) P.S. 8.0 2.0 2.0 1 31.3 
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 Ben Me Coc (2) P.S. 5.4 1.8 1.8 1 24.0  
Note:  The size of sluice gate to be installed is the same as the proposed 

cross section of box culvert. 
 
(vi) Operation and Maintenance Office 

 
An O/M office including store room is proposed to provide with each 
pumping station. The office is one story building constructed with a 
reinforced concrete framework and brick wall. Main features of O/M office 
are mentioned below: 

  
Pumping  No. of staff Width  Length Height Area 

 Station (person) (m) (m)    (m) (m2)  
 Thanh Da P.S. 4 4.0 10.0 3.5 40.0 
 Ben Me Coc (1) P.S. 8 5.0 16.0 3.5 80.0 
 Ben Me Coc (2) P.S. 4 4.0 10.0 3.5 40.0  

 
Typical design of operation and maintenance office is shown in Fig. 4.11. 

 
(3) Preliminary Design of Retarding Pond 

 
Each pumping station is proposed to provide with retarding pond at inlet side to reduce 
the required pump capacity and to economize total pump drainage cost. Existing ponds in 
Thanh Da and Ben Me Coc (1) areas are utilized as the retarding pond. However, there is 
no existing pond to be utilized as retarding pond in Ben Me Coc (2) area. Inland farm 
land of about 12,400 m2 adjacent to the planned city road about 200 m away from the 
proposed pumping station, is proposed by District 8 as a possible site for the retarding 
pond. There is some houses to be relocated, so land acquisition and house compensation 
will be required. 

 
The proposed hydraulic requirement of each retarding pond is shown below: 

  
 Retarding Pond DHWL DLWL Effective Pond Storage  
 (m) (m) Depth (m) Area (m2) Cap. (m3)  

Thanh Da  +1.00 -1.00 2.00 2,100 4,200 
Ben Me Coc (1) (East) +0.90 -0.20 0.70 19,000 13,300 
Ben Me Coc (1) (Total) +0.90 -1.00 1.90 19,000 36,100 

 Ben Me Coc (2)  +0.90 -1.00 1.90 12,400 23,560  
Note : Ben Me Coc (1) (East) and (Total) mean Phase 1 and Phase 2 requirements 

respectively. 
 

Layouts and structural design of the proposed retarding ponds are shown in Figs. 4.12, 
4.13, 4.14. 
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(a) Thanh Da Retarding Pond 
 

As mentioned in before, Thanh Da park has been just renovated by Park Company 
of HCMC. A new pond (about 2,100 m2) is also renovated which is only half size of 
the old one. Storage capacity of the new pond is estimated at about 2,000 m3, which 
is only 25% of storage volume for the proposed retarding pond. In order to increase 
the storage capacity up to maximum 50% of the storage requirement proposed in 
the Feasibility Study, it is proposed that the new pond is to be re-excavate from 
EL.-0.50 m to EL.-1.5 m (1.0 m depth) without any change of the pond area. Slope 
protection work by stone masonry with a slope of 1:1 and sidewalk rehabilitation 
work is necessary due to the re-excavation of 1.0 m depth. 

 
(b) Ben Me Coc (1) Retarding Pond 
 

The existing Ben Me Coc (1) retarding pond is planned to improve in two (2) phases 
to adjust the storage requirement in each phase. Main works in phase 1 are 
construction of control gate connecting with reservoir and Lo Gom canal as shown 
in Fig. 4.15, dredging the pond of almost 5,500 m3, sodding slope protection of 
4,060 m2 and rehabilitation of sidewalk along the pond including guard fence. 
Phase 2 works consist of additional dredging up to bed elevation of EL.-1.50 m and 
slope protection by stone masonry including upgrade work of sidewalk. 

 
(c) Ben Me Coc (2) Retarding Pond 
 

Ben Me Coc (2) Retarding Pond is planned to newly construct at inland agricultural 
land about 200 m away from the proposed pumping station. The proposed pond 
forms rectangular in shape with width of 50 m and length of 248 m. Top elevation of 
the pond is designed at EL.+1.50 m, which is 10 cm higher than that of the 
surrounding areas. Bed elevation is designed at EL.-1.50 m, 50 cm lower than 
DLWL. Sidewalk and guard fence is provided around the pond. Slope protection 
works by stone masonry is also proposed. The pond is connected with proposed 
pumping station by box culvert with section of 1.80 m x 1.80 m (length: L = 212.5 
m), and with sewer network by drainage pipe with diameter of 2,000 mm (length: L 
= 92.5 m). New road construction (width: B = 5.0 m and 7.0 m, length: L = 500 m 
and 505 m) is planned to construct the drainage pipe, box culvert, etc. and to 
maintain the retarding pond. 

 
(4) Landscape 

 
Drainage pumping station sites are located in the residential areas and landscaping of the 
sites should be considered for their surrounding environs and for provision of aesthetic 
solution to the community. Each of drainage pumping station would become as a 
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landscaped focal point to such residential areas.    
 

(a) General Landscape Layout Policy 
 

General layout policy of landscape for three pumping station sites is as follows: 
 
Thanh Da P.S: Area surrounding facility shall have a safety and functional buffer 
spaces for access alley and small plaza for community use. 
Ben Me Coc (1) P.S.: Service access space for maintenance shall be considered 
enough to provide turning allowance for vehicle moving within limited space. 
Ben Me Coc (2) P.S.: Space adjacent to facility along new access road shall be 
furnished plantings with gardening type in harmony with surrounding existing 
landscape. 
 

(b)  Proposed Landscape 
 
Functional flow of access and activity for O/M staffs and vehicles shall be kept in 
site layout plan. Main access for motor vehicle shall be minimum 4.0m in width and 
hard surface paving finish, and colored concrete block paving with 2.0m in width 
shall be installed along with the O/M office for aesthetic consideration. All facility 
sites shall be enclosed by fence with 2.4 m in height and major gate door shall be 
minimum 4.0m in width providing enough space for motor vehicle to go in.  
 
Plantings shall be introduced for establishing aesthetic and amicable environmental 
condition of the facility sites. Medium trees as major objectives shall be introduced 
for provision of canopy silhouette with seasonal flowering to the vicinity peoples. 
Some small flowering shrubs shall be also provided for an accent of the planting 
layout scheme. Along the enclosure fence especially it faces either to the frontage 
road or the access road, species of flowering shrub, vine and creeper shall be 
selected and introduced as a hedge planting. 
 
Facility spaces which are without any paving provision shall be furnished with turf 
grass in general and in some strategic small area, some proper ground cover plants 
shall be used. So that all the spaces of facility site will be covered with clean and 
amicable environment condition accordingly.   

 
Fig. 4.16 shows the landscape layout plans for the three drainage pumping station 
sites. 

 
4.4 Hydraulic Evaluation by Hydrodynamic Simulation Model 

 
4.4.1 Simulation Model 
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The proposed pump drainage systems for three (3) areas have been evaluated against 
5-year return period rainfall event and Design Flood Level condition. Danish Hydraulic 
Institute’s unsteady sewer flow modeling software called “MOUSE” has been used for 
hydrodynamic simulation. For Ben Me Coc (1) and (2) areas, simulation model remain 
the same as those of Feasibility Study. However, for Thanh Da area, simulation model is 
revised due to the following changes: 
 
(a) The retarding pond area has been reduced from 4,050 m2 to 2,100 m2. 
(b) The pump capacity has been increased from 0.35 m3/s to 0.35 m3/s. 
(c) The layout of the pumping station has been newly designed. 
(d) The diameter of inlet pipe to pump station carrying discharge from the eastern 

sub-catchments has been changed from ø 900 to ø 1,000. 
 

Runoff hydrographs from the sub-catchments under future land use condition have been 
generated applying Time-Area Curve method. The main basin parameters, such as 
sub-catchment area, runoff coefficient and time of concentration are presented in Table 
4.1. The proposed drainage layouts are shown in Figs. 4.3(1/3) to (3/3). 

 
 Manning’s roughness co-efficient of 0.013 has been used for the sewers considering 

normal concrete condition. A time step varying from 1 to 15 seconds has been applied for 
hydrodynamic simulation. 

 
4.4.2 Model Cases 
 

Hydrodynamic simulation has been carried out the following three (3) cases: 
 

Case 1 : Thanh Da pump drainage improvement plan for total area 
Case 2 : Ben Me Coc (1) pump drainage improvement plan has been 

investigated for two sub-cases 
Case 2A :  Represent drainage improvement plan for East area 
Case 2B :  Represent drainage improvement plan for the total area 
Case 3  : Ben Me Coc (2) pump drainage improvement plan for total area 

 
4.4.3 Simulation Results 

 
As shown in Table 4.7 and Figs. 4.17(1/4) to (4/4), hydrodynamic simulation has given 
the following findings: 
 
(a) High water level of retarding pond varies from about +0.85 to +0.95, which is almost 

the same as or lower than minimum ground elevation of residential area. 
(b) Pump operation time for one food will very from 4.0 to 4.5 hours. 
(c) Maximum temporary inundation depth will vary from 10 to 15 cm. 
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Therefore, the proposed pump drainage systems are able to cope with a 5-year flood. 
 
 
 
 
4.5 Bill of Quantities 
 

Bill of quantities of Pump Drainage Works is summarized in Tables 4.8, 4.9, 4.10. 
 
 



Drainage Catchment
Area ID ID Acc. Area Length Diameter Slope Velocity Discharge Upstream Downstream Upstream Downstream Upstream Downstream

(ha) (m) (mm) (‰) (m/s) (m3/s) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m)
TD.1-1 0.98 138 1,000 1.1 1.0 0.8 -0.50 -0.65 1.70 1.72 1.05 1.22
TD.1-2 2.09 130 1,000 1.1 1.0 0.8 -0.65 -0.80 1.72 1.67 1.22 1.32

TD.2 TD.2 2.81 147 1,000 1.7 1.2 1.0 -0.65 -0.90 1.72 1.51 1.22 1.26
TD.3-1 1.05 73 1,000 1.3 1.1 0.9 -0.50 -0.59 1.60 1.50 0.95 0.94
TD.3-2 2.14 98 1,000 1.3 1.1 0.9 -0.59 -0.71 1.50 1.40 0.94 0.96
TD.3-3 2.68 28 1,000 1.3 1.1 0.9 -0.71 -0.75 1.40 1.55 0.96 1.15
TD.3-4 2.89 41 1,200 1.3 1.2 1.4 -0.75 -0.80 1.55 1.46 0.95 0.91
TD.3-5 3.48 76 1,200 1.3 1.2 1.4 -0.80 -0.90 1.46 1.51 0.91 1.06
TD.3-6 6.64 42 1,200 1.3 1.2 1.4 -0.90 -0.95 1.51 1.53 1.06 1.13
TD.4-1 7.66 46 1,200 1.2 1.2 1.4 -1.00 -1.06 1.55 1.50 1.20 1.21
TD.4-2 7.90 36 1,200 1.2 1.2 1.4 -1.06 -1.10 1.50 1.50 1.21 1.25
TD.4-3 8.28 84 1,200 1.2 1.2 1.4 -1.10 -1.21 1.50 1.40 1.25 1.26
TD.4-4 9.89 216 0.0
TD.4-5 10.14 56 1,200 1.2 1.2 1.4 -1.21 -1.28 1.40 1.30 1.26 1.23
TD.4-6 10.37 19 1,200 1.2 1.2 1.4 -1.28 -1.30 1.30 1.30 1.23 1.25

TD.5 TD.5 0.83 134
(47 m new) 800 1.1 0.9 0.4 -0.80 -0.95 1.46 1.40 1.31 1.40

TD.6-1 0.99 74 800 1.6 1.1 0.5 -0.65 -0.77 1.50 1.40 1.20 1.22
TD.6-2 3.72 70 1,000 1.7 1.2 1.0 -0.97 -1.09 1.40 1.34 1.22 1.28
TD.6-3 4.15 38 1,000 1.6 1.2 1.0 -1.09 -1.15 1.34 1.30 1.28 1.30

TD.7 TD.7 2.44 136 1,000 1.7 1.2 1.0 -0.74 -0.97 1.65 1.40 1.24 1.22
TD.8-1 0.55 53 1,000 1.1 1.0 0.8 -0.60 -0.66 1.75 1.70 1.20 1.21
TD.8-2 0.91 75 1,000 1.1 1.0 0.8 -0.66 -0.74 1.70 1.65 1.21 1.24
TD.8-3 1.15 45 1,000 1.1 1.0 0.8 -0.74 -0.79 1.65 1.60 1.24 1.24
TD.8-4 1.66 49 1,000 1.1 1.0 0.8 -0.79 -0.85 1.60 1.54 1.24 1.24

1,904

Drainage Catchment
Area ID ID Acc. Area Length Diameter Slope Velocity Discharge Upstream Downstream Upstream Downstream Upstream Downstream

(ha) (m) (mm) (‰) (m/s) (m3/s) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m)
BM1E.1-1 3.55 374 1,000 1.0 1.0 0.8 -0.51 -0.88 1.85 1.50 1.21 1.23
BM1E.1-2 6.38 337 1,200 1.0 1.1 1.2 -1.08 -1.42 1.50 1.40 1.23 1.47
BM1E.1-3 16.11 281 1,500 1.0 1.3 2.2 -1.72 -2.00 1.40 1.84 1.47 2.19

BM1E.2 BM1E.2 7.20 382 1,200 1.3 1.3 1.4 -0.92 -1.42 1.70 1.40 1.27 1.47
BM1E.3-1 2.87 348 900 1.0 0.9 0.6 -0.41 -0.75 1.85 1.70 1.21 1.40
BM1E.3-2 10.97 646 1,500 1.0 1.3 2.2 -1.35 -2.00 1.70 1.90 1.40 2.25

BM1E.4 BM1E.4 4.52 88 1,100 1.3 1.2 1.1 -1.49 -1.60 1.84 1.84 2.08 2.19
BM1W.1-1 3.46 367 900 0.5 0.6 0.4 -0.45 -0.64 1.80 1.70 1.20 1.29
BM1W.1-2 9.04 464 1,200 0.5 0.8 0.9 -0.94 -1.17 1.70 1.70 1.29 1.52
BM1W.1-3 15.81
BM1W.1-4 23.23 469 1,800 0.5 1.0 2.6 -1.77 -2.00 1.70 1.84 1.52 1.89
BM1W.2-1 5.54 467 1,000 1.2 1.1 0.8 -0.75 -1.33 1.80 1.70 1.40 1.88
BM1W.2-2 10.47 384 1,200 1.2 1.2 1.4 -1.53 -2.00 1.70 1.90 1.88 2.55

4,607

Drainage Catchment
Area ID ID Acc. Area Length Diameter Slope Velocity Discharge Upstream Downstream Upstream Downstream Upstream Downstream

(ha) (m) (mm) (‰) (m/s) (m3/s) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m) (EL. m)
BM2N.1-1 4.21 542 1,000 1.1 1.0 0.8 -0.50 -1.10 1.91 1.30 1.26 1.25
BM2N.1-2 2.62 207 800 1.4 1.0 0.5 -0.60 -0.90 1.80 1.30 1.45 1.25
BM2N.1-3 8.46 250 1,500 1.1 1.2 1.8 -1.60 -1.87 1.30 1.30 1.25 1.52
BM2N.1-4 2.96 205 900 1.2 1.0 0.6 -1.02 -1.27 1.77 1.30 1.74 1.52
BM2N.1-5 12.04 116 1,500 1.1 1.3 2.3 -1.87 -2.00 1.30 1.20 1.52 1.55
BM2N.2-1 3.66 382 900 1.1 1.0 0.6 -0.35 -0.78 1.90 1.66 1.20 1.39
BM2N.2-2 8.34 345 1,200 1.1 1.2 1.3 -1.08 -1.46 1.66 1.30 1.39 1.41
BM2N.2-3 11.95 214 1,500 1.1 1.3 2.4 -1.76 -2.00 1.30 1.20 1.41 1.55
BM2S.1-1 4.71 545 1,000 0.5 0.7 0.5 -0.44 -0.71 1.91 1.70 1.20 1.26
BM2S.1-2 2.82 250 600 1.4 0.8 0.2 -0.20 -0.56 1.77 1.80 1.22 1.61
BM2S.1-3 4.29 130 1,000 1.2 1.0 0.8 -0.56 -0.71 1.80 1.70 1.21 1.26
BMS2.1-4 10.42 254 1,500 0.5 0.9 1.6 -1.21 -1.34 1.70 1.55 1.26 1.24
BM2S.1-5 2.39 170 800 1.5 1.0 0.5 -0.39 -0.64 1.77 1.55 1.21 1.24
BM2S.1-6 13.90 158 1,800 0.5 1.0 2.6 -1.64 -1.72 1.55 1.50 1.24 1.27
BM2S.2-1 4.54 331 1,000 0.9 0.9 0.7 -0.47 -0.77 1.90 1.60 1.22 1.22
BM2S.2-2 8.06 171 1,500 0.9 1.2 2.1 -1.27 -1.42 1.60 1.50 1.22 1.27

BM2S.1+2 BM2S.1&2 21.96 164 2,000 0.5 1.1 3.4 -1.92 -2.00 1.50 1.38 1.27 1.23
4,434

LEGEND:

TD.1-1   Existing Sewer
TD.2   Proposed Sewer

Total

Total

Thanh
Da

North
BM2N.1

BM2N.2

South
BM2S.1

BM2S.2

Total

THANH DA

TABLE  4.1            FEATURES OF SEWERS IN THE PUMP DRAINAGE AREAS

BEN ME COC 1

Sub-Catchment Sewer Dimension Hydraulic Property Sewer Invert Ground Level Earth Cover

TD.8

East

BM1E.1

BM1E.3

West
BM1W.1

BM1W.2

BEN ME COC 2

Sub-Catchment Sewer Dimension Hydraulic Property Sewer Invert Ground Level Earth Cover

TD.1

TD.3

TD.4

TD.6

Ground Level Earth CoverSub-Catchment Sewer Dimension Hydraulic Property Sewer Invert
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Drainage Catchment Sub-Catchment Time of
Area ID ID Acc. Area Runoff Tinlet Vflow Lflow  Tflow Tconc. Rain Int. Red. Fact. Peak R.O. Area Concentration

(ha) Coeff. (min.) (m/s) (m) (min.) (min.)  (mm/hr) (m3/s) (ha) (min.)
TD.1-1 (ha) 0.8 5 1.0 138 2 7 137 1.0 0.3 0.98 7
TD.1-2 2.09 0.8 1.0 130 2 9 132 1.0 0.6 1.10 7

TD.2 TD.2 2.81 0.8 5 1.2 147 2 9 132 1.0 0.8 0.73 7
TD.3-1 1.05 0.8 5 1.1 73 1 6 139 1.0 0.3 1.05 6
TD.3-2 2.14 0.8 1.1 98 2 8 136 1.0 0.6 1.09 6
TD.3-3 2.68 0.8 1.1 28 0 8 135 1.0 0.8 0.54 7
TD.3-4 2.89 0.8 1.2 41 1 9 133 1.0 0.9 0.21 7
TD.3-5 3.48 0.8 1.2 76 1 10 131 1.0 1.0 0.59 8
TD.3-6 6.64 0.8 1.2 42 1 10 130 1.0 1.9 0.35 7
TD.4-1 7.66 0.8 5 1.2 46 1 6 140 1.0 2.4 0.18 6
TD.4-2 7.90 0.8 1.2 36 1 6 139 1.0 2.4 0.24 7
TD.4-3 8.28 0.8 1.2 84 1 7 136 1.0 2.5 0.38 6
TD.4-4 9.89 0.8 1.61 7
TD.4-5 10.14 0.8 1.2 56 1 8 135 1.0 3.0 0.25 6
TD.4-6 10.37 0.8 1.2 67 1 9 132 1.0 3.1 0.24 6

TD.5 TD.5 0.83 0.8 5 0.9 134 3 8 136 1.0 0.3 0.83 6
TD.6-1 0.99 0.8 5 1.0 74 1 6 139 1.0 0.3 0.99 6
TD.6-2 3.72 0.8 1.2 70 1 7 137 1.0 1.1 0.29 6
TD.6-3 4.15 0.8 1.1 78 1 8 134 1.0 1.2 0.42 7

TD.7 TD.7 2.44 0.8 5 0.9 136 2 7 136 1.0 0.7 0.78 6
TD.8-1 0.55 0.8 5 1.0 53 1 6 140 1.0 0.2 0.55 7
TD.8-2 0.91 0.8 1.0 75 1 7 137 1.0 0.3 0.36 6
TD.8-3 1.15 0.8 1.0 45 1 8 135 1.0 0.3 0.24 6
TD.8-4 1.66 0.8 1.0 49 1 9 133 1.0 0.5 0.51 7

Reservoir Res. 0.5 0.85 8
15.37

Drainage Catchment Sub-Catchment Time of
Area ID ID Acc. Area Runoff Tinlet Vflow Lflow  Tflow Tconc. Rain Int. Red. Fact. Peak R.O. Area Concentration

(ha) Coeff. (min.) (m/s) (m) (min.) (min.)  (mm/hr) (m3/s) (ha) (min.)
BM1E.1-1 3.55 0.8 5 1.0 374 6 11 127 1.0 1.0 3.55 9
BM1E.1-2 6.38 0.8 1.1 337 12 23 105 1.0 1.5 2.83 9
BM1E.1-3 16.11 0.8 1.3 281 15 38 83 1.0 3.0 2.53 9

BM1E.2 BM1E.2 7.20 0.8 5 1.2 382 6 11 129 1.0 2.1 7.20 10
BM1E.3-1 2.87 0.8 5 0.9 348 6 11 127 1.0 0.8 2.87 9
BM1E.3-2 10.97 0.8 1.3 646 15 26 99 1.0 2.4 8.10 10

BM1E.4 BM1E.4 4.52 0.8 5 1.2 88 1 6 139 1.0 1.4 4.52 10
BM1W.1-1 3.46 0.7 5 0.6 367 10 15 120 1.0 0.8 3.46 9
BM1W.1-2 9.04 0.7 0.8 464 20 34 88 1.0 1.6 5.58 11
BM1W.1-3 15.81 6.77 9
BM1W.1-4 23.23 0.7 1.0 469 27 62 62 1.0 2.8 7.42 11
BM1W.2-1 5.54 0.7 5 1.1 467 7 12 125 1.0 1.4 5.54 11
BM1W.2-2 10.47 0.7 1.2 384 13 25 102 1.0 2.1 4.93 10

BM1W.3 BM1W.3 0.7 3.69 10
Reservoir Res. 1.0 1.93 74

70.92

Drainage Catchment Sub-Catchment Time of
Area ID ID Acc. Area Runoff Tinlet Vflow Lflow  Tflow Tconc. Rain Int. Red. Fact. Peak R.O. Area Concentration

(ha) Coeff. (min.) (m/s) (m) (min.) (min.)  (mm/hr) (m3/s) (ha) (min.)
BM2N.1-1 4.21 0.7 5 1.0 542 9 14 122 1.0 1.0 4.21 8
BM2N.1-2 2.62 0.7 5 1.0 207 3 8 134 1.0 0.7 2.62 8
BM2N.1-3 8.46 0.7 1.2 250 3 12 126 1.0 2.1 1.63 7
BM2N.1-4 2.96 0.7 5 1.0 205 3 8 134 1.0 0.8 2.96 8
BM2N.1-5 12.04 0.7 1.3 116 1 13 123 1.0 2.9 0.62 7
BM2N.2-1 3.66 0.7 5 1.0 382 7 12 127 1.0 0.9 3.66 10
BM2N.2-2 8.34 0.7 1.2 345 5 17 116 1.0 1.9 4.68 9
BM2N.2-3 11.95 0.7 1.3 214 3 19 111 1.0 2.6 3.61 10
BM2S.1-1 4.71 0.7 5 0.7 545 13 18 113 1.0 1.0 4.71 9
BM2S.1-2 2.82 0.7 5 0.8 250 5 10 130 1.0 0.7 2.82 7
BM2S.1-3 4.29 0.7 1.0 130 2 12 126 1.0 1.0 1.47 7
BMS2.1-4 10.42 0.7 0.9 254 5 23 105 1.0 2.1 1.42 7
BM2S.1-5 2.39 0.7 5 1.0 170 3 8 135 1.0 0.6 2.39 8
BM2S.1-6 13.90 0.7 1.0 158 3 10 129 1.0 3.5 1.09 7
BM2S.2-1 4.54 0.7 5 0.9 331 6 11 128 1.0 1.1 4.54 9
BM2S.2-2 8.06 0.7 1.2 184 2 13 123 1.0 1.9 3.52 9

BM2S.1+2 BM2S.1&2 21.96 0.7 1.1 148 3 16 118 1.0 5.0
45.95

TABLE  4.2           HYDROLOGIC CALCULATIONS ON SEWERS 
                       IN THE PUMP DRAINAGE AREAS

Total

Thanh
Da

Runoff Calculation for Sewer Flow using Rational MethodCatchment Identification

Catchment Identification Runoff Calculation for Sewer Flow using Rational Method

North
BM2N.1

BM2N.2

South
BM2S.1

BM2S.2

BEN ME COC 2

HD Model Parameters
Sub-Catchment Catchment Properties Runoff Calculation (2 Year R.P.)

West
BM1W.1

BM1W.2

Total

Sub-Catchment Catchment Properties Runoff Calculation (2 Year R.P.)

East

BM1E.1

BM1E.3

TD.8

Total

BEN ME COC 1

HD Model Parameters

TD.1

TD.3

TD.4

TD.6

THANH DA

HD Model Parameters
Sub-Catchment Catchment Properties Runoff Calculation (2 Year R.P.)

Catchment Identification Runoff Calculation for Sewer Flow using Rational Method
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TABLE  4.3  REQUIRED PUMP CAPACITY STORAGE VOLUME OF RETARDING POND  

Area Ben Me
Item West East Total Coc (2)

Drainage Area (ha) 15.4 38.3 32.6 70.9 46.0
Specific Pump Capacity (m3/s/km2) 4.6 2.1 2.1 2.1 2.1
Specific Storage Volume (m3/km2) 50,000 69,000 69,000 69,000 69,000
Required Pump Capacity (m3/s) 0.70 0.80 0.68 1.49 0.97
Required Strage Volume (m3) 7,700 26,427 22,494 48,921 31,740

(1) Storage Volume of Temporary Inundation (m3) 3,465 6,894 5,868 12,762 8,280
(2) Storage Volume of Retarding Pond (m3) 4,235 19,533 16,626 36,159 23,460
Proposed Retarding Pond Area (m2) 2,100 19,000 19,000 19,000 12,400
Proposed H.W.L. of Retarding Pond (m above MSL) 1.0 0.9 0.9 0.9 0.9
Proposed L.W.L. of Retarding Pond (m above MSL) -1.0 -0.2 -0.2 -1.0 -1.0
Effective Storage Depth of Retarding Pond (m) 2.0 1.1 1.1 1.9 1.9
Effective Storage Volume of Retarding Pond (m3) 4,200 20,900 20,900 36,100 23,560

Note:  1. Since storage capacity of Thanh Da retarding pond is limited at max. 4,200 m2, specific pump capac
              shall be increased to 4.6 m3/s/km2.
          2. Almost 15% of pump drainage area including roads and streets is allowed to have temporary
              inundation at below 15 cm in depth under the non-flood damage condition.

Thanh Da Ben Me Coc (1)

4-22



TA
BL

E 
4.

4 
(1

/2
)  

C
O

M
PA

R
IS

O
N

 O
F 

D
R

A
IN

A
G

E 
PU

M
P 

TY
PE

 A
LT

ER
N

A
TI

V
ES

PU
M

P 
TY

PE
A

lte
rn

at
iv

e 1
A

lte
rn

at
iv

e 2
A

lte
rn

at
iv

e 3
IT

EM
V

er
tic

al
 S

ha
ft 

A
xi

al
 F

lo
w

 P
um

p
H

or
iz

on
ta

l S
ha

ft 
A

xi
al

 F
lo

w
 P

um
p

Su
bm

er
sib

le
 M

ot
or

 P
um

p
1.

 P
um

p 
Sp

ec
ifi

ca
tio

ns
M

ai
n 

Pu
m

p
V

er
tic

al
 S

ha
ft 

A
xi

al
 F

lo
w

 P
um

p
H

or
iz

on
ta

l S
ha

ft 
A

xi
al

 F
lo

w
 P

um
p

Su
bm

er
sib

le
 M

ot
or

 P
um

p
B

or
e 

x 
C

ap
ac

ity
 x

 H
ea

d
�

40
0 

x 
0.

35
 [m

3 /s
] x

 3
.5

 [m
]

�
50

0 
x 

0.
35

 [m
3 /s

] x
 3

.5
 [m

]
�

40
0 

x 
0.

35
 [m

3 /s
] x

 3
.5

 [m
]

Q
ua

nt
ity

1
1

1
Re

vo
lu

tio
n

98
0 

[r
pm

]
70

0[
rp

m
]

97
0 

[r
pm

]
Ef

fic
ie

nc
y

80
 [%

]
81

 [%
]

80
 [%

]
M

ot
or

18
.5

 [k
W

]
18

.5
 [k

W
]

18
.5

 [k
W

]
W

ei
gh

t p
er

 U
ni

t
25

00
 [k

gf
]

10
00

 [k
gf

]
60

0 
[k

gf
] (

pu
m

p 
&

 m
ot

or
)

2.
In

sta
lla

tio
n 

La
yo

ut

3.
O

th
er

 E
qu

ip
m

en
t

D
isc

ha
rg

e 
V

al
ve

1 
(�

40
0 

M
ot

or
-d

riv
en

 B
ut

te
rfl

y)
1 

(�
50

0 
M

ot
or

-d
riv

en
 B

ut
te

rfl
y)

N
on

e
Fl

ap
 V

al
ve

�
50

0
�

60
0

�
50

0
Pi

pe
�

50
0,

 �
60

0
�

50
0,

 �
60

0
�

40
0,

 �
50

0
El

ec
tri

ca
l E

qu
ip

m
en

t
1 

Se
t (

El
ec

tri
ca

l P
an

el
s)

1 
Se

t (
El

ec
tri

ca
l P

an
el

s)
1 

Se
t (

El
ec

tri
ca

l P
an

el
s)

C
ra

ne
1 

(M
an

ua
l, 

5 
to

n)
1 

(M
an

ua
l, 

3 
to

n)
1 

(M
an

ua
l, 

1 
to

n)
A

ux
. E

qu
ip

m
en

t
N

on
e

2 
V

ac
uu

m
 P

um
ps

 &
 p

ip
in

g
N

on
e

4.
2

A
re

a 
of

 p
um

p 
ro

om
 is

 li
ttl

e 
sm

al
le

r t
ha

n 
H

or
iz

on
ta

l s
ha

ft
m

od
el

.  
H

ow
ev

er
, t

he
 su

pe
rs

tru
ct

ur
e 

is
 m

uc
h 

hi
gh

er
 th

an
 o

th
er

ty
pe

s.
3

Pu
m

p 
ro

om
 is

 li
ttl

e 
la

rg
er

 th
an

 o
th

er
s' 

be
ca

us
e 

of
 th

e 
m

ot
or

in
sta

lla
tio

n.
  T

he
 h

ei
gh

t o
f t

he
 b

ui
ld

in
g 

is 
le

ss
 th

an
 h

al
f o

f
V

er
tic

al
 sh

af
t p

um
p'

s.
4

B
ot

h 
th

e 
ar

ea
 o

f p
um

p 
ro

om
 a

nd
 th

e 
he

ig
ht

 o
f s

up
er

st
ru

ct
ur

e 
is

sm
al

le
st 

am
on

g 
th

re
e.

5.
2

D
ue

 to
 th

e 
la

rg
es

t w
ei

gh
t o

f p
um

p 
its

el
f, 

th
e 

to
ta

l f
ac

ili
ty

 is
 th

e
he

av
ie

st 
am

on
g 

th
re

e.
3

In
te

rm
ed

ia
te

 w
ei

gh
t.

4
A

lth
ou

gh
 th

e 
pu

m
p 

its
el

f i
s v

er
y 

lig
ht

 c
om

pa
rin

g 
ot

he
rs

, c
iv

il
w

or
k 

w
ei

gh
t i

s l
itt

le
 le

ss
 th

an
 o

th
er

s

6.
1

Th
e 

in
sta

lla
tio

n 
re

qu
ire

s w
el

l t
ra

in
ed

 te
ch

ni
ci

an
s w

ith
 sp

ec
ia

l
pu

m
p 

in
sta

lla
tio

n 
sk

ill
s f

or
 le

ve
lin

g 
an

d 
sh

af
t a

lig
nm

en
t.

2
Th

e 
in

sta
lla

tio
n 

is 
ea

sie
r t

ha
n 

ve
rti

ca
l t

yp
e.

 H
ow

ev
er

, i
t s

til
l

re
qu

ire
s w

el
l t

ra
in

ed
 te

ch
ni

ci
an

s w
ith

 sp
ec

ia
l p

um
p 

in
sta

lla
tio

n
sk

ill
s f

or
 le

ve
lin

g 
an

d 
sh

af
t a

lig
nm

en
t.

5
Th

e 
in

sta
lla

tio
n 

is 
th

e 
ea

sie
st 

am
on

g 
th

os
e 

th
re

e.

7.
4

Pu
m

p 
ca

n 
be

 e
as

ily
 st

ar
te

d 
be

ca
us

e 
im

pe
lle

r i
s a

lw
ay

s
su

bm
er

ge
d 

in
 th

e 
w

at
er

.
2

Pr
im

in
g 

by
 v

ac
uu

m
 p

um
p 

is 
ne

ce
ss

ar
y 

w
he

n 
th

e 
m

ai
n 

pu
m

p 
is

st
ar

te
d.

  T
he

 st
ar

tin
g 

pr
oc

es
s, 

ho
w

ev
er

, c
an

 b
e 

au
to

m
at

ed
 to

ea
se

 th
e 

op
er

at
io

n 
co

m
pl

ex
ity

.
4

Pu
m

p 
ca

n 
be

 e
as

ily
 st

ar
te

d 
be

ca
us

e 
im

pe
lle

r i
s a

lw
ay

s
su

bm
er

ge
d 

in
 th

e 
w

at
er

.

8.

3

H
ig

he
r v

ib
ra

tio
n 

an
d 

no
ise

 a
re

 e
xp

ec
te

d 
th

an
 su

bm
er

gi
bl

e
m

ot
or

 p
um

p 
w

ho
se

 m
ot

or
 is

 in
sta

lle
d 

un
de

r w
at

er
. T

he
en

vi
ro

nm
en

ta
l e

ffe
ct

s a
re

 a
cc

ep
ta

bl
e 

be
ca

us
e 

th
e 

m
ot

or
 is

in
sta

lle
d 

on
 fi

xe
d 

fo
un

da
tio

n 
in

 a
 c

lo
se

d 
co

nc
re

te
 b

ui
ld

in
g 

w
hi

le
pu

m
p 

is
 u

nd
er

 w
at

er
.

2

H
ig

he
r l

ev
el

 o
f v

ib
ra

tio
n 

an
d 

no
ise

 a
re

 e
xp

ec
te

d 
th

an
su

bm
er

gi
bl

e 
m

ot
or

 p
um

p 
w

ho
se

 m
ot

or
 is

 in
sta

lle
d 

un
de

r w
at

er
.

Th
e 

le
ve

l i
s a

cc
ep

ta
bl

e 
le

ve
l b

ec
au

se
 b

ot
h 

pu
m

p 
an

d 
m

ot
or

 a
re

in
sta

lle
d 

on
 th

e 
fix

ed
 fo

un
da

tio
n 

in
 a

 c
lo

se
d 

co
nc

re
te

 b
ui

ld
in

g.
5

V
ib

ra
tio

n 
an

d 
no

ise
 a

re
 th

e 
lo

w
es

t a
m

on
g 

th
re

e 
be

ca
us

e 
al

l m
ai

n
co

m
po

ne
nt

s a
re

 p
la

ce
d 

un
de

r w
at

er
.

9.
2

O
pe

ra
tin

g 
co

nd
iti

on
 is

 h
ar

dl
y 

ch
ec

ke
d 

di
re

ct
ly

 b
ec

au
se

 m
os

t o
f

ro
ta

tin
g 

pa
rts

 su
ch

 a
s p

um
p 

be
ar

in
g 

ar
e 

 su
bm

er
ge

d 
in

 w
at

er
.

4
O

pe
ra

tin
g 

co
nd

iti
on

 c
an

 b
e 

ch
ec

ke
d 

di
re

ct
ly

 b
ec

au
se

 a
ll 

th
e

ro
ta

tin
g 

co
m

po
ne

nt
s, 

in
cl

ud
in

g 
th

e 
m

ot
or

, a
re

 a
bo

ve
 th

e 
w

at
er

.
2

O
pe

ra
tin

g 
co

nd
iti

on
 c

an
no

t b
e 

ch
ec

ke
d 

di
re

ct
ly

 b
ec

au
se

 a
ll 

th
e

co
m

po
ne

nt
s, 

in
cl

ud
in

g 
th

e 
m

ot
or

, a
re

  s
ub

m
er

ge
d 

in
 w

at
er

.

In
sta

lla
tio

n 
of

 E
qu

ip
m

en
t

W
ei

gh
t o

f P
um

p 
Fa

ci
lit

ie
s

A
re

a 
of

 C
iv

il 
an

d 
Su

pe
rs

tru
ct

ur
e

D
ai

ly
 M

ai
nt

en
an

ce

V
ib

ra
tio

n 
an

d 
N

oi
se

O
pe

ra
tio

n

��� ��� ��� ��� ���

�� �� �� �� ��

���� ���� ���� ���� ����

��� ��� ���

�� �� ��

���� ���� ����

��� ��� ��� ��� ���

�� �� �� �� ��

���� ���� ���� ���� ����

��� ��� ��� ���

�� �� �� ��

���� ���� ���� ����

��� ��� ��� ��� ��� ��� ���

�� �� �� �� �� �� ��

���� ���� ���� ���� ���� ���� ����

��� ��� ��� ���

�� �� �� ��

���� ���� ���� ����

4-23



TA
BL

E 
4.

4 
(2

/2
)  

C
O

M
PA

R
IS

O
N

 O
F 

D
R

A
IN

A
G

E 
PU

M
P 

TY
PE

 A
LT

ER
N

A
TI

V
ES

PU
M

P 
TY

PE
A

lte
rn

at
iv

e 1
A

lte
rn

at
iv

e 2
A

lte
rn

at
iv

e 3
IT

EM
V

er
tic

al
 S

ha
ft 

A
xi

al
 F

lo
w

 P
um

p
H

or
iz

on
ta

l S
ha

ft 
A

xi
al

 F
lo

w
 P

um
p

Su
bm

er
sib

le
 M

ot
or

 P
um

p
10

.

1

O
ve

rh
au

l i
s d

iff
ic

ul
t b

ec
au

se
 v

er
tic

al
 sh

af
t w

ith
 so

m
e

su
bm

er
ge

d 
ba

rin
g 

re
qu

ire
s s

pe
ci

al
 sk

ill
 a

nd
 w

el
l-t

ra
in

ed
te

ch
ni

ci
an

s. 
 L

ift
in

g 
up

 th
e 

pu
m

p 
its

el
f i

s a
 lo

t o
f w

or
k.

4

Th
e 

ea
sie

st 
m

ai
nt

en
an

ce
 a

bi
lit

y 
is 

ex
pe

ct
ed

 b
ec

au
se

 b
ot

h 
m

ot
or

an
d 

pu
m

p 
is 

ab
ov

e 
th

e 
w

at
er

 le
ve

l. 
 O

ve
rh

au
l i

s e
as

ily
pe

rfo
rm

ed
 w

ith
 it

s h
or

iz
on

ta
l-s

ep
ar

at
e 

ca
sin

g 
str

uc
tu

re
.

3

O
ve

rh
au

l i
s e

as
y 

by
 li

fti
ng

 u
p 

th
e 

pu
m

p 
an

d 
m

ot
or

 u
ni

t.

11
.

4

Lo
ng

er
 d

ev
ic

e 
lif

e,
 c

om
pa

rin
g 

w
ith

 su
bm

er
gi

bl
e 

pu
m

ps
, c

an
 b

e
ex

pe
ct

ed
 b

ec
au

se
 th

e 
m

ot
or

 u
ni

t i
s f

re
e 

fro
m

 su
ct

io
n 

w
at

er
co

nt
ac

t. 
B

y 
em

pl
oy

in
g 

so
m

e 
an

ti-
er

os
io

n 
an

d 
or

 n
on

-m
et

al
m

at
er

ia
ls,

 th
e 

pu
m

p 
lif

e 
ca

n 
be

 e
nh

an
ce

d.
5

Th
e 

lo
ng

es
t l

ife
 a

m
on

g 
th

re
e 

is 
ex

pe
ct

ed
 b

ec
au

se
 b

ot
h 

th
e

m
ot

or
 u

ni
t a

nd
 p

um
p 

its
el

f a
re

 a
lw

ay
s a

bo
ve

 th
e 

su
ct

io
n 

w
at

er
le

ve
l.

2

A
 lo

ng
 li

fe
 sp

an
 c

an
no

t b
e 

ex
pe

ct
ed

.  
Su

bm
er

gi
bl

e 
pu

m
ps

 a
re

ge
ne

ra
lly

 u
se

d 
fo

r s
ho

rt-
tim

e 
or

 te
m

po
ra

lly
 st

at
io

ns
.  

Le
ak

ag
e

m
ay

 o
cc

ur
 b

ec
au

se
 m

ot
or

 u
ni

t a
nd

 p
um

p 
its

el
f a

re
 a

lw
ay

s i
n 

th
e

su
ct

io
n 

w
at

er
.

12
.

4

If 
th

e 
pe

rio
di

ca
lly

 c
he

ck
 a

nd
 m

ai
nt

en
an

ce
 a

re
 c

ar
rie

d 
ou

t, 
lo

ng
lif

e 
op

er
at

io
n 

an
d 

hi
gh

er
 re

lia
bi

lit
y 

ar
e 

ex
pe

ct
ed

.
4

If 
th

e 
pe

rio
di

ca
lly

 c
he

ck
 a

nd
 m

ai
nt

en
an

ce
 a

re
 c

ar
rie

d 
ou

t, 
lo

ng
lif

e 
op

er
at

io
n 

an
d 

hi
gh

er
 re

lia
bi

lit
y 

ar
e 

ex
pe

ct
ed

.
2

B
ec

au
se

 o
f p

os
sib

le
 le

ak
ag

e 
in

to
 th

e 
m

ot
or

 u
ni

t d
ue

 to
 th

e
te

m
pe

ra
tu

re
 c

ha
ng

es
 c

au
se

d 
by

 in
te

rm
itt

en
t o

pe
ra

tio
n,

 it
 h

as
 th

e
lo

w
es

t r
el

ia
bi

lit
y.

13
.

5

Th
er

e 
ar

e 
m

an
y 

ca
se

s o
f a

do
pt

io
ns

 in
 th

e 
pa

st
 fo

r s
am

e 
ty

pe
 o

f
pr

oj
ec

ts.

5

Th
er

e 
ar

e 
m

an
y 

ca
se

s o
f a

do
pt

io
ns

 in
 th

e 
pa

st
 fo

r s
am

e 
ty

pe
 o

f
pr

oj
ec

ts.

4

A
lth

ou
gh

 th
er

e 
ar

e 
so

m
e 

ca
se

s o
f a

do
pt

io
n 

of
 su

bm
er

sib
le

m
ot

or
 p

um
p 

fo
r t

he
 lo

ng
-te

rm
 o

r p
er

m
an

en
t p

um
pi

ng
 st

at
io

ns
,

th
er

e 
ar

e 
no

 o
r v

er
y 

fe
w

 e
xa

m
pl

es
 o

f t
he

 p
um

pi
ng

 st
at

io
ns

 w
ith

th
e 

la
rg

e-
siz

e 
su

bm
er

sib
le

 m
ot

or
 p

um
p 

tre
at

in
g 

se
aw

at
er

co
nt

am
in

at
io

n.

14
.

2
M

os
t e

xp
en

siv
e 

be
ca

us
e 

of
 th

e 
he

av
ie

st 
an

d 
th

e 
m

os
t

co
m

pl
ic

at
ed

 p
um

p 
str

uc
tu

re
.

3
In

te
rm

ed
ia

te
.  

 V
ac

uu
m

 p
um

p 
m

us
t b

e 
in

sta
lle

d 
in

 o
rd

er
 to

pr
im

e 
th

e 
m

ai
n 

pu
m

p 
w

he
n 

it 
is 

sta
rte

d.
5

Lo
w

es
t p

ric
e.

4

Sa
m

e 
as

 o
th

er
s'

3

Sa
m

e 
as

 o
th

er
s' 

   
(S

tri
ct

ly
 sp

ea
ki

ng
, i

t c
os

ts 
a 

co
up

le
 o

f p
er

ce
nt

hi
gh

er
 th

an
 o

th
er

s b
ec

au
se

 o
f e

xt
ra

 e
le

ct
ric

al
 fa

ci
lit

ie
s f

or
 th

e
pr

im
in

g 
va

cu
um

 p
um

p.
)

4

Sa
m

e 
as

 P
la

n 
1.

2
M

os
t e

xp
en

si
ve

.  
   

   
   

   
   

   
   

   
   

   
   

   
  T

o 
re

se
rv

e 
en

ou
gh

lif
t f

or
 a

 c
ra

ne
 fo

r m
ai

nt
en

an
ce

, t
he

 su
pe

rs
tru

ct
ur

e 
is 

m
uc

h
hi

gh
er

 th
an

 o
th

er
s'.

3
In

te
rm

ed
ia

te
.  

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
D

ue
 to

 th
e 

m
ot

or
in

sta
lla

tio
n,

 th
e 

su
pe

rs
tru

ct
ur

e 
ha

s t
o 

be
 a

 li
ttl

e 
la

rg
er

 in
lo

ng
itu

di
na

l d
im

en
sio

n.
4

Le
as

t e
xp

en
si

ve
.  

   
   

   
   

   
   

   
   

   
   

   
   

  T
ha

nk
s f

or
 m

uc
h

lig
ht

er
 w

ei
gh

t o
f p

um
p 

un
it,

 c
iv

il 
co

st 
is 

re
du

ce
d 

co
m

pa
rin

g 
w

ith
ot

he
r p

um
ps

.

15
.

4
In

te
rm

ed
ia

te
 e

ne
rg

y 
co

st.
5

M
os

t e
ffi

ci
en

t i
n 

el
ec

tri
c 

en
er

gy
 c

on
su

m
pt

io
n 

du
e 

to
 th

e 
hi

gh
es

t
pu

m
p 

ef
fic

ie
nc

y.
4

Sa
m

e 
as

 P
la

n 
1.

16
.

2

Th
e 

hi
gh

es
t m

ai
nt

en
an

ce
 c

os
t i

s p
re

di
ct

ed
 b

ec
au

se
 th

er
e 

ar
e

m
an

y 
co

ns
um

ab
le

 p
ar

ts.
4

Th
e 

lo
w

es
t m

ai
nt

en
an

ce
 c

os
t i

s e
xp

ec
te

d 
be

ca
us

e 
bo

th
 m

ot
or

an
d 

pu
m

p 
is 

ab
ov

e 
th

e 
w

at
er

 le
ve

l. 
 O

ve
rh

au
l i

s e
as

ily
pe

rfo
rm

ed
 w

ith
 it

s h
or

iz
on

ta
l-s

ep
ar

at
e 

ca
sin

g 
str

uc
tu

re
.

3

In
te

rm
ed

ia
te

 m
ai

nt
en

an
ce

 c
os

t.

17
.

42

N
ot

 r
ec

om
m

en
de

d.
   

   
   

   
   

   
   

   
   

   
   

   
   

D
ue

 to
 th

e
hi

gh
es

t i
ni

tia
l c

os
t, 

th
is 

ty
pe

 o
f p

om
p 

is 
no

t s
tro

ng
ly

re
co

m
m

en
de

d 
fo

r a
 p

ro
je

ct
 w

ith
 li

m
ite

d 
bu

dg
et

.
52

N
ot

 r
ec

om
m

en
de

d.
   

   
   

   
   

   
   

   
   

  W
ith

 h
ig

he
r r

el
ia

bi
lit

y,
lo

ng
er

 li
fe

 e
xp

ec
ta

nc
y,

 a
nd

 h
ig

h 
ef

fic
ie

nc
y 

in
 th

e 
lo

ng
 ru

n,
ho

w
ev

er
 in

iti
al

 c
os

t i
s h

ig
h 

in
cl

ud
in

g 
ci

vi
l c

os
t.

55

M
os

t R
ec

om
m

en
de

d.
   

   
   

   
   

   
   

   
   

   
A

lth
ou

gh
 lo

w
re

lia
bi

lit
y 

an
d 

sh
or

t l
ife

 e
xp

ec
ta

nc
y,

 in
iti

al
 c

os
t i

s l
ow

es
t. 

Th
is

ty
pe

 sh
ou

ld
 b

e 
co

ns
id

er
ed

 a
s t

he
 fi

rs
t c

ho
ic

e 
fo

r t
hi

s p
ro

je
ct

.

2)
 E

le
ct

ric
al

 E
qu

ip
m

en
t

O
ve

rh
au

l

1)
 P

um
p 

an
d 

M
ec

ha
ni

ca
l

Eq
ui

pm
en

t

In
iti

al
 C

os
t

A
ch

ie
ve

m
en

ts 
fo

r t
he

 S
am

e 
Ty

pe

Re
lia

bi
lit

y

Li
fe

 S
pa

n

 E
va

lu
at

io
n

M
ai

nt
en

an
ce

 C
os

t

R
un

ni
ng

 C
os

t

3)
 C

iv
il 

an
d 

Su
pe

rs
tru

ct
ur

e

��� ��� ��� ��� ���

�� �� �� �� ��

���� ���� ���� ���� ����

��� ��� ��� ��� ��� ���

�� �� �� �� �� ��

���� ���� ���� ���� ���� ����

��� ��� ��� ��� ���

�� �� �� �� ��

���� ���� ���� ���� ����

��� ��� ��� ��� ��� ��� ���

�� �� �� �� �� �� ��

���� ���� ���� ���� ���� ���� ����

��� ��� ��� ��� ���

�� �� �� �� ��

���� ���� ���� ���� ����

��� ��� ��� ��� ���

�� �� �� �� ��

���� ���� ���� ���� ����

��� ��� ��� ���

�� �� �� ��

���� ���� ���� ����

��� ��� ��� ���

�� �� �� ��

���� ���� ���� ����

��� ��� ��� ��� ��� ���

�� �� �� �� �� ��

���� ���� ���� ���� ���� ����

��� ��� ��� ��� ��� ���

�� �� �� �� �� ��

���� ���� ���� ���� ���� ����

4-24



Item Commercial Power Source Generating Unit
Thanh Da Ben Me Coc (1) Thanh Da Ben Me Coc (1)

1. Basic Conditions
1) Pump motor 18.5kw x 2 18.5kw x 2 18.5kw x 2 18.5kw x 2
    requirement 45kw x 1 45kw x 1

2) Voltage of motor AC380V AC380V AC380V AC380V

3) Commercial power AC380V x 50Hz AC380V x 50Hz N.A. N.A.

4) Estimated operation 200hrs 200hrs 200hrs 200hrs
    hours per year

2. Equipment List
(Commercial power)
1) H.V. incoming unit 1 1
2) Transformer 150kVA x 1 200kVA x 1
3) L.V. distribution 2 3
    and starter panel
(Generating unit)
1) Generating unit 100kVA x 1 200kVA x 1
2) L.V. distribution 2 3
    and starter panel
3) Oil tank (72hrs) 2100 litre x 1 3400 litre x 1

3. Comparison
3-1 O&M etc.
1) Operation Starting can be made anytime. Before operation, starting of engine

generating unit is required.
2) Maintenance Maintenance for major electrical Periodical overhaul of engine and

parts is required. generating unit is required.
3) Reliability Good Good
4) Noise & vibration No noise and vibration are expected. Noise and vibration are expected

from engine.
5) Required space 15 m2 21 m2 35 m2 45 m2

3-2 Cost comparison
(Unit: Million VND)
1) Initial cost (M&E) 12,594.20 25,413.70 12,980.00 33,810.00

2) Running cost
-Basic charge 0 0 - -
-Running charge 18.5kw x 2 x 200hrs x (18.5kw x 2 + 45kw x 1) 28 litre/hr x 200hrs x 46 litre/hr x 200hrs x
 (per year) 1463VND/kw/hr = x 200hrs x 1463VND/ 3,666VND/litre = 3,666VND/litre =

10.83 kw/hr = 23.99 20.53 33.73
     Running cost total 10.83 23.99 20.53 33.73

N.A.
N.A.

N.A.

N.A.
N.A.

N.A.

N.A.
N.A.
N.A.

TABLE 4.5  COMPARISON OF POWER SOURCES OF PUMP OPERATION

N.A.
N.A.
N.A.
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Drainage
Area Diameter Type Number

Segment Total Unit
(m) (m) (m) (Nos.) (Nos.)

800 47 47 1 3 1
1,000 73, 74, 70, 38, 62, 74 391 6 4 9
1,200 46, 36, 84, 56, 19 241 5 4 9

679 12 19

Drainage
Area Diameter Type Number

Segment Total Unit
(m) (m) (m) (Nos.) (Nos.)

900 60, 60, 60, 60, 54, 54,
72, 55, 60, 60, 60, 60 715 12 3 12

1,000 63, 65, 78, 84, 84, 100, 100, 100, 83, 84 841 10 4 10
1,100 88 88 1 4 1

1,200 100, 100, 68, 69, 100, 100, 91, 91, 100,
100, 100, 82, 82, 100, 100, 100, 84 1,567 17 4 17

1,500 100, 100, 81, 100, 100,
100, 100, 100, 73, 73 927 10 5 12

1,800 100, 100, 100, 84, 85 469 5 6 6
4,607 55 58

Drainage
Area Diameter Type Number

Segment Total Unit
(m) (m) (m) (Nos.) (Nos.)

800 60, 60, 43, 44, 60, 60, 50 377 7 3 6
900 60, 60, 42, 43, 60, 60, 60, 60, 54, 44, 44 587 11 3 11

1,000 77, 88, 88, 63, 82, 78, 66, 56, 91, 70,
70, 86, 86, 86, 65, 65, 100, 100, 65, 66 1,548 20 4 20

1,200 100, 100, 72, 73 345 4 4 4

1,500 83, 83, 84, 60, 56, 70, 70,
74, 85, 85, 84, 85, 86 1,005 13 5 15

1,800 79,79 158 2 6 2
2,000 82,82 164 2 6 3

4,184 59 61Total

Total

Total

THANH DA

BEN ME COC 1

BEN ME COC 2

 Length

Sewer Pipe

Ben Me
Coc 2

Ben Me
Coc 1

Manhole 
 Length

TABLE 4.9  BILL OF QUANTITIES FOR PUMP DRAINAGE IMPROVEMENT
(SEWER LINE CONSTRUCTION)

Manhole 

Sewer Pipe Manhole 

Thanh
Da

 Length
Sewer Pipe
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FIG. 4.1    EXISTING SEWER NETWORKS IN THE PRIORITY PROJECT AREAS
JICA - The Detailed Design Study on HCMC Water Environment Improvement Project
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